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^m^mt^m^fz. mmmcoT^^i^ hjmm^mm: lo 
e, 

nrznm^mm^umi^xnmm.mm^^n^&i^mm 

e^^N, xmrn^miSLxm^sMm^m^^n^mm 

x^mr^^m^wct, m»m^mo:)aif}^i'ay^m 30 
^tL'X:iti>s:mizi}:^w^^±B^-r^mmm^%±^ 
Wet. mm^ntz^mn^x^.mm.^nm.'^m^^Wkm. 

m.mm\z\-s.. m^^mm^^^ti-r^mm^m^ii^ m 
m^^mm^\z^ommmw:m^^^^mmmz^i^r 
^m&^^m^mt. m'^mmmz^wi-^ntziKm^^ 
^±$ix^i7 h)Uttim^mmzmnr^^tizj:omw: 
m[.xAm^mi&^%^mw:mm.m^m^. mmntz 
nmmmm'S:m^[^xf^mm.mm^^n^ii^mm)i'- 40 

n^mi£mm%mm^t±.mm^mmm^t^mz'!7 □ 

mmm(Dmmmn^^fS.LX7.^i^ hJiitimmmm<Dm 
mm^imj:vmmmm^^t^m^xmiis.\^rz. mm 

fig^as, md^^mimt: i/(n, n, ) iz^^mLx^ so 



n^i/(N, N, ) iZ'^i-mLx'^mmBEmm^mm^^ 

^<D^^\z^z-W:r&mm^l^^<D3^^m^■^'^^^mm&^ 
mh. m^WLm^mnnitsmn^ i/(n, n, > tr^^-j^ 

vx^m^mm^^m^f^ 1 (^)5i-i^g§<»:. m/E^j^^s 
ff-^^ i/(N, N. ) izj^mi^x^mmiEmm^mmn 
'S:n^fS2(D^m^ii. mf^iisi.zsf^2(D^m^(Dmtii 

iZ'£,mummmi$.»<D^'S:mm^'it^Wi^mi&^iiX'm 
^^mzm^r^mt&m.mmmt:m:^fz. m^m 2 tciB 

^ff^'j^iRff^g;.!:. tei^^^g:cDtti:'3ff ck 0 i7 o 

^teiciofcN, xmi^rzmzim^^m't&^'^^m-r^ 
^om^L. 's.izz:(Dmm^m^(Dtiitim^mmwi.^T>i 
, \^\zmi&'^miii^xmtimm^^m^mizmj^-r^m 

^wcJ^K) ^mA^\zi&rs.^m&^(Dmmmmmm'^^^± 
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[0 0 0 1 J 

"ss" <i:i2«g-r^) mm\z^m-^n^mmm\z^if^. 

(DLL) mo^mm^^mf^'PAGc^^m^ 
mm'^^ttKm^^^ttimmmmizm^) oss^iaa 

[0 0 0 2] 

^i^Ttmmm^m ^^fd^mi^mmt^mmmzmi^TmT 

^mizW:Wi^nx't(D/-^<y—7.^^ 30 
^W(ommmf&^m-c(omm'hoim\zt£^r^tf). -^©m 

0. '^'^itmmm(ou^^u:xmmiz^-cfBmA^w:iz-^ 

[0 0 0 3] 

m^o^mm] ssmmm(D^mm mm^m izin,^ 4o 
T. mmW]i^m<Dmmmutmmumit&^m\zmmrji 

2'A^mx'&^s s^mtzm^^<^ti^i}:mw^mi7 ay 
i^m^tizwimm^^mftitxss^m^nfs.ommm 
mmss^m. mm:^^'b, ^mm mmm^) izt=\^^ 

n-D-z>$>^o ttn, ^^^mtLx\t, FM m^wc^ 
I®) ^PM (fi:ffl^» mf>^$>K), wi.z^^mmnt^T' so 
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v^:$'>lHf-^<7)^-&lCttShift Keying (->7h+— f> 
i/;SK) iPftfn. cmtCHF (Frequency) SK, P 
(Phase) SK. M(Minimuni) S KRl/GM(Gausian Min 
imum) SKm(D^m:fj^Ai&^, 

[0 0 0 4] s s^mi^mRisyxitmrnmrno 
El 2 ti*-* s s ^ga^^ERDC s s ffli^g® © y □ 

^^mm^z &(D^wmzfuvi7m^m. ei4«dll 
■r^' y^nmmoymmmuwi^m.mm<Dnm^'^mx& 

nc*3. S S^lfflailS^B«iaiRa^ia2©M:^<Z)'tg 

[0 0 0 5] ST. ji{t3g(C*5tt^S S^P^S (3^« 
M§m«{C*5tt-5S S^iifflEi^M<^)^i^g|5) roi^eg2SS: 
I/:i!if^fC':3tiT. Ell t*{::lttB^-r-5. A^fji^^Inl J; 
OW^^tflS^®^f^S(t)*«. ^JiSgS 9J;f3 i;*:^:^ 

liSc^lll*tfffit)tlT. a^i^ S(t)cosa> td^ftSn 
[0 0 0 6] HtC. ^^S5 9(7)ai;/3$rJlj^^5i-^§§ 

(«T r^j-iiiij i^lB-r^) 2 5tc:#tiii&L. dc-r i 

/N, (N, ««SJA«9^®g«5^) (c5i-jgLT«*3gb 
\Zit.m^n^±m (PNG) 4 8(CTteflSC??^P(t) 

^PKt-'S. fiEoT, coiSSitJ^Pd) t±iei:;^:^is 

l£«it«F^P(t) «-/}gicSm7>yA$6^T*0. ^© 

s sm^o^-x^cr V)v^^(o±u--:r(D'¥-b'mm.mt f 
c , mm'msmt. (f. - f, ) ~ (f. + f, ) i/i 

^ t «J^»©® 0 T -5 . 

[0 0 0 7] 75^*^sl£t!t^^#p(t) tticft^iEiigffl©^^ 

ifep(t)s(t)cosa) tTi^fefig^n. BPF {-^mm^m 
1 l&attt}:^s^^utl$:^UTT>7^:^ (ms^-B-r) J: 
iow0.ii\^xmfj^ti^. %-ox. t^-b^^ss^m^ 
«, ^nM(nB.m.mw^it\^xm<Dssmmm(r>^mm 

<.m.mm \zxmm^f\.x. Tcwffi^sd)*^^?^^^* 

*5ttT*-l), ;5:*5, B P F 1 1 ^UW&Oi'Q P F 1 2 

[0 0 0 8] 'Jk\z. fie3i5«§««i«s saiigiie (as 
ft^w^ssasB) <r>mmi.nmmz-D\,^x. ia2S:#BgL 

S^liiSJi. A:'3ffl^In2 ^kOBPF 1 2$r:n-LTAG 




( 4 ) 



i6C5j^igE^f'. VCO (Sff$iW%Jg§g) 2 1(CJ:0^ 

[0 0 0 9] c:ix\ mmmmzm^mi^ mmmiLWi 

i®fi£^)-*M«7!)M^*$ny5: S S ^iSz^ P (t) S (t) coso) 

(t) t(Dmwiz^^iiQm-^mt>n^. z.<DiKWLm^o)m 

%p(t) <Dmm\zit-<, mmjz\tm?^vrzifiSifji^h<D 20 
T^o. ^ci-ccin^p(t) -C'mi:>-rz.tiz-rtni. m 

S:ii8*^?,wm:^«p(t)*p (t)s(t)cosw t (^^iSff 

-So 

[0010] i)^A-^^mwmtntm»m 3, 10 

n. Sgtggi 0T?«VCO 2 475^?.©B^^V'J-\'cos 

T, S^Sil 075^e«P(t)*p (t)S(t)cos(t)) /2tP 
(t)*p (t)S(t)cos(2ait-*) /'2 CD2'0«fl-^*-5m:^S 
n-5. ^CT-. ^^sc^WLPF «S«it&S§) 4 5T^t# 30 
<Dm^lS.^^^£\^T. P(t)*p (t)S(t)cos(i>;^-5m-^ 

<D^t:mtjm'^ui2A^<E>iiiti-r^tmz. mw^6nz 

[0 0 1 1] — VCO 2 4 J;OCOPf^^-V 'J-Vcos 
(wt-(J>) 7t/2^4ffl->7 hlHlS&e 2 lCT^ffi<£7c/2 
->7 h^nXsinCajt-*) t;^toT. SS:Sg 3 (r#t,^gS 
n*, iiersT, ^^gg3«ttl:^«^«(-l/2)P(t)*p 
(t)*S(t) {sin((>+sin(2a)t-<t>)}<t?5:0, L P F 4 6*^6 
it- (P(t)*p (t)S(t)sin*) /2fj:^m^f)mt)^n 

^<Dmi>^0\ZiB:ntH:i sin<j)\tmSOiZtji^<D 40 
||^WU'^;i'«0t3ja<?^£-:3T</^-5, LPF45<h 
L PF4 6CDt±i:;'3«*»C^»§g6 ItC^i^^n. CICT' 
SgLTilfTif^obnT. - {P' (t)*p' (t)S' (t)*sin2 
/2;SS^M«^<i:LTm:'7$n^. 
[0 0 12] ^^T&^-SiSMW^tt. ^U-yWf&^Bt^ia^ 
(4#tt6<J{C«L P F) 2 3tCT-K 
sinZdJT^tSfi^tC^^^nfc?^. VCO 2 4 fCSilfPffl{f 
^tLXm^^n^o W-oX. VC0 2 4ckOtti:>3$n 

•spf^^-v 'j-vcos(wt-((>) z.<Dmmmm 

^(Dni£^itizjt^VX^it^^:ittfj.io, d^Ti^-s-iS 50 
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(iiii^) Lxp sKm^^mmzntjioctt^x^^t:) 

[0 0 13] s s mmm& (.ss ^mmmmm) ©a« 
mmizwi^iiiT<D\t:Lff^^^o'vn^m^5 ox$> 

fz^mtiif}P(.o*p(o m-^m5(D=Mtiit)wmzm-:i 

{C*5tt-5|HlWJit£ffl©|SlWJ^lHlSS3 4JC«$&$n, ^ 
ClTP(t)*p (t) (75ffi:fj l^'^jUdm 5rM;t;tB#,^, IP 

til;fjSJglHlSS3 5lCT^i^^^^S-r^c:^:^cJ;0- 
^c;Dilgitffi;'3S:^#Tt,iS, c:(7)ilSiiffi:^ttSn^[iISS4 1 

izmi^^n. z.z.x'm^mm^^3 GA^i^ommiiitiii 

ipff^nfc^. VC0 2 1 fc^i^^n^. Jit±<7)«t3lc: 
i.xmnrcmMiiif}iz^-DXvco2 Ko^mmm^ 
iimm^n^<Dx\ vco2 KD^mmtn-a, iEm<Dm 

[0 0 14] 'A\z. mm^mmmz^^^x. m^^n^m^ 
gS3 6(DM.i^&3\mmm^X'$,?>m3t:mitmmi^xwiBM 

•t^o Xtl SS^mmtBPF 1 2RO:aGC6 O^lft- 

msiEisss 6<£«sg-rs«aE§§7s.y:8{cfcViT, pn 

G4 9^0 A:^!!STIn4, In5 Sr*-*^M^T#t$&$nSJS 
(-f){iE«Wffi«l9F^P(l) J;Ofefiffl*«At¥ 

^^p(t-At)}.s:t;^^£t(^?^ (d){iii;< a tgi^^Pd 
+ At)} <h, *-«rftS:$n^, fj:*5. Atttss:^iC-e 

<Dmtn-i.iEmmi^m<DmiKmtiitix$>^p 

[0 0 15] ;:©P SK^g^?K«CinS:ejg|Lt#-5^^ 
^#14® B P F 4 3 S:^LT*e*fMl5ISS (XfiX>'^D 

•5. Sfc. ^SLgg8C0tt}:^«BP F4 4tCT«lfJ:;^JS^ 

t^n^. t*eoT. i^*t{iiHiss3 8*^e.<7)tH;'3«. ie(B( 

6<3(C^ V U -V'JliS^O 2 fS©fiJJ^i-(C P (t) * P (t - A t) Jji 

mantcm^ttsiK), mMmm^3 9<Dmtihmm\z 

^y') -VJl&^CO 2 fgWfiic^lC P (t) * P (t + A t) J&t^D 
( 0 0 1 6 ] M*e*ffiIlElSS 3 8 . 3 9(Daiil^^\WmSS 

AOizmn^i^x^mr^t. ^(Dmwmti(D^mim4 
iz^rms^m(Dmm<^iitu^o ^t*5, .^(o «ifi^ 
^Wj^x$>^. :i<D^oizLxn^nftmmiiit}\,t. ci 
n^mmm^izi}Qx-r^fzisf}(D)u--:fy ^ ji^^ 3 7 
UTai:'3)^^out3cfcoii2 ©jDiE(Hii^4 1 icm^'^^n. 
ccTHfltem:'3^}g(Hi!K3 5wm:'7tjjas$nfc{i^7&^ 

VC0 2 1 (C«i|i&$n-5Cl<h(CctO, 
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[0 0 17] 

3 6^^^-r-5»SSS8tCi3ttSPNG4 9*^€)«P(t 

■^ntzs Summit to{,^x. ^cos s^isi^cTj^^-vuir 

3, 1 0Tfir;ioTl/i-5©-C. «i@B#<7)S SlWI^Srflm 10 

izm^:itA^X'^. mmm(Dm^Mm=stt (cNjt) * 
[0 0 18] UTi^L^e,. ss m.mmm(DmfSi^^^fm 

;ta6c9AGC 6 0^> D L L^(Z)|^W^Jf fflWIalSS^?*^* 
iE^S^BT^J^TaS 0 . Sfc. Sffi?S:VCO(21,24) tJ^*. ^ 

r'j^n±mtmm^^m\z^^ io-r-pffli.^e.nTi.i 

[0 0 19] 

[^s*^*-r^feii)<D^g:] :^mMX'\i. ±iimm^ 
mmr^tzubiz, KkT<n<i:-oizmmi^tzssmmmmt 
ss'i^mmmt^mmi', Etc, mmm^mii:m^fts 
s^mm.mmm^hmm-r^h(Dx&^o 30 

[0 0 2 0] *-ritfttiJt?&ss s^iassn. 

mLxmimm^m^^n^^^MiB^&^t, ±12^^ 
hjmm^m^^mtir^Uim^^mscii^m^xm^ 

LTVi^. 40 

[0 0 2 1] sfc, S:mmx$>^ssmmi^miizii. m 
^^mm^>s:aif]r^m^%mmii, m^^mm^izj:. 
oummwum^^ti^^mmz^m-r^m^^^m^^ 
t. ^fnmmz^m^ nrzmmmmmm^^mmx^i/ 
hjmwi^mmzmw^^z.t\zj:<omiKm.i.xMm^ 
mi&^m^^i^mummmt, 'i^^inrz^m^mm^m 
mLxAmmmm^^m^iiLmmmji^-zfii. ^mmm 




8 

m\z±.tmmmu.m.n^^^^&■^■^m.^mwk%L^^^± 

[0 0 2 2] 

w:.m.^m'Bi.u/y.\t.w.m^m.(D~nmm'.z-o\^^xmMt 

EI6(A).(B) tt. *>5r3ti:%B^(DSSS^il^®lW- 

w.-)3^m-r^ss^m'i§.m^m\t, ^^^laeCA). (b) co 

;^c43. ^coi2l6»ci3t/iT. 01, m2\z^^mVrz^^ 

mm.hm-m!SMm\z\t.m-m^^{^\^x. ^<Dmmrs. 
«, s s ^mmmms s s m.mmm.<Dm.mx^m-r^ z. 

[0 0 2 3] 0 6(A) iZ^TJ^^iZ. mmmizisif^s 

(iifg^=N, ) 53, (^mwii= \/ 

Nz) 28, PNG48. LPF31, tiSSt^iifflCD^ 

©^ig^tt^^K^PlHlK 5 2 tcf^)S5$nT*5 0 . :i ciT 

(D^^^ii.*: LT«— ^WtC F M^li^ P M^^^fgf 
Tji, Ji:«(C«WfeFSK-^MSK&C>'GMSK®=&7'- 

[0 0 2 4] td^T. ^§*^ii*fflt/i;ta{f-C«. ^ 

mm-m^\zfi^<Dx. -'mznw^m'\zn-t^^\ 

[0 0 2 5] 0 6 (A) 7PO«lfiKtCt3ViT. ^^{f-^^x 

2©f±};^$rFMS:i^ff^ f. (t) T«t)-rci<i:{c:-r-5. 
c r 'J ■^llffi^iSc<£ f. , )ljgiiS:il^«:AF <»: 

[0 0 2 6] FM^iift^f, (t) ttJl&l&iiagS 5 3 

(N, tt9^©S^ic) fCil{g$n-5. seoT, J^K 




( 6 ) 



f (t) =Esin{a)o t +(Af/fiii)sinp t } izLXtiif} 

itmmmm^'Srml'. sin p t =S(t)T S'So 
[0 0 2 7] FMg!ISfi^f. (t) tt5J-j^fg2 8 

P<yi7{f#C(t)<i:lxTPNG4 8tC#t$&^n. ddTd 10 

i£t!c«F^*L P F 3 1 ^ift-Lxu.w.^mm<Dfkn-^6iz 
^^L. ;nc:-C±l2;i!SIS^iSiSf (t) to^iEtcJ:-?, 

UTP(t)f(t) Tjc-sx'^i? h;i'tt«tm^ss(t) Ti^fff, 
n, tiipisgi 6-t?ji:i:*i'|ii$nT. iiiff t>'5":>-a, i 

[0 0 2 8] 'A\z, §jfffliiT'a&s*^B^©s smu^® 
<D^i^mm\zr:j\,^x, S6(B) t^fcicui?^-r^, ss 

fell) 8~io, BPFi2~i4, m<mm 1 7 ~ 2 
0, PNG4 8, mm^mms?, ss, mmm^mm 
[HISS3 2, mm&:}mmmm^2 2, lf oi/— y7^';u 
23, VC024, Rzf^m^ {^m^= 1/ (N 

, *N, ) \&.TmiZ "l/N, N, " tET) 2 6. 
2 7^LPF2 9. 3 O^Srffi;^. c:n^)S:ll^©iP< 
i^^bTi^fiK^nTI/i^o i^C*5. LF2 3. VC0 2 
4, ■e:=fatt*S5S§l 0, Rt>'tii|ii#il 9lCJ:0 PLL <ti 

mmmj\^--y) 4 i-fymf^.^nx^io. c:wvco2 4 

<^)m:^^^^%SS5 8/{l^e.co^^m^;^|^T•:^-Dym^ 30 

©«^(C«, #ltlie<Jt^31ftI5ISS2 2<Dflg:{C. *^A/ 
[0 0 2 9] A^A^^mi^(DSSmmmm:2 a\Ztd\,^X, 

^mm7>y-rNr iz^r)^m-^nrzx^{7 hjuitm-m 

^SS(0 «. B P F 1 2 dT^STicigifelS^^BK^i-SrK^ 

*$nfct^, i«;^«iii"iBS§i 7(cTiSiutiii$nT. m. 
h^utt^fi^ssd) H^}gei@l^t7>7^:^A, .torn;'? 

SS(t) ^ffll/^^dtfCT^. 

[0 0 3 0] ^gc^sig§5 8A^e,«. iiife^^^ 

L P F 2 9 *^M^T<73PNG4 9*^?)©li^ffiF-^tC 

jf^ssd) <Dmmz^^miKWLmmA^'i7t:>n<bf)^. nis 

(Ctt. fgS:||8(C«,1i&Sn^il5fi^(D|5lW*i^nfj:lr>t 50 
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mitw^mi,tx^u\'^(DX'. :iz.x'mm^mxL-r^rz6b 
©iftf^i^s. mt>ssm.mmm2 a\zidi,i-^mmm^m 

[0 0 3 1] |SIKB^t^Sfflft^Cs(t)^&tB;'3UT^i■5(^)« 

<oiEm(DC7ayi/m^cn)<Dm't&WLf c^omA^izd f 

/ctt^t.i (Xtt'>:^j:li) ^i^^. gp-^ f s = f c ± 5 f 

fflSffi-r-S) Sw^^LTPNG4 9{Ci7P-;/i'ff^<tLT 
l/i-So i<?Di£«tt?-^p(t) LPF 2 9^lfl-l.xmW 

^9iz^^-^rL^o 

[0 0 3 2] ^g:§§9{ctt, MtBw*p<. m^9&m^5 

8 J;0m:'7^n-5Jlffit^ ft ;S:-S)^%«^E, *cosa) t 
;iii«t$&SnT*3 0. SeoT^ff8§ai:'3ttp(t)*E. *cos 

wtt^^T, )Setefi:ffl(D«#s§8tc«i&$n^, »@ 

^8roas:':«P(t) p (t)* f (t) *e. *cosw t <h;iJc-i> 
B P F 1 3 fc J; 0 4'ra^jSS:^i^^»w**««tB$ 

nx, iiis9itje4^-^u-\'m^fs, (t) *^f§e.ns. 

fi^fsid) «. fs.(t) =P(t) p (t) (E * Eo /2)si 
n{Q), t +(Af/fin)sinp t ) X*t3^n. 
rB^fflS±X^-ri:0 7 (A) CDJ:^Jci;'iS, 
[0 0 3 3] )g|7(A) iCiiV^X, a, a' tSffiSg^-S^ 

©^•;/y*N,, t-r^i. a~a' HttNp,/ (f s- 

f c) X'mt:>^n^mmiiu^. u^. 1217(B) «. ^ 

ai©ffi4i|ilS8;U-:/4 1 F^o^MitiPiSi 1 9©t±l:^{t# 

e>fC. m^^m&i-imm.^a. a' X-/h^<fj:0 
0) . tmm^^h, b' T;»c€<!^J:oXl.^'5, 
[0 0 3 4] ±t2B P F 1 3 7&^6W|WlWfflffi+A' 'J-Vffi 

^f,,(t) jgifgOTlii'liiigi 8&^^bx{^:ffl|BIaiJ^ 

-^4 1 ^fefilfiK-r-SfiCffitbilgSEgg 1 0(C#t$S$ 

$&$n-5iii«Bffiffi^v u ^'{f ^coi^&^ f i izmmi^fz 
locttss^n^. 

[0 0 3 5] 2 7 izitm^^m^ 5 s 

(Dmmw^ cos CO t^mf^^n, ^to^m^^f, tscic? 

X'Sb^f, / (N, N, ) k.ts.-oxm'mmm\'^^ 

(jy,T "EX-ORmSS" tlST) 2 2 co-;^roS^^^{C 
^i^^n^, [BUtfC, ±tevC0 2 4W£tl:^«^i-;^gff2 
6(CJ:0 l/N, N, KZ^n^fX. ^WS^iliS^^^ f 
i/ (N, N: ) <i:fd:oXEX-ORlHlSS2 2CDffi:S^« 

nx. EX-ORIhISS2 2;5^e.«»J12§2 6, 2 7 COP 
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ft^>f J;0, BPF 1 4(Cj:oT (f i + fi ) / (N 

[0 0 3 6] ^dT, X'^i^ h)V^m.m^SS(.l) (D^'U 
+ ^ iJir;^iS^«N, * fo T*^<Z)t?. ie*igs2 0<73 
ttS:'Jilifi^« (f i + fi. ) /N, N, . IP^ f. /N 

NG4 8 (C^^&^n^i'P-yi'ft^t^ffiT^^Clt^ 
[0 0 3 7] td^-r. BPF 1 3<Dtiitim.m=^m7 

^^U^m-r^t, 0 7(B) tC^bfcJ^^tC, ffiM^i^a, 

a' T$t^«JI*t,jN$<, #ffig5g|5^>b. b' T'$6#m 20 

X-r y5^SwtC^$&f ^C<t{Cj;0> fflM.-^CaXtta' T 
;^'f 5^Sw^^.^ X 75^ e^^-iC y iZW^A.^W}mmt:>n 
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